participants/materials, setting, methods: The translation and cultural adaptation of the EHP-30 was performed according to accepted guidelines. The study included 336 women with endometriosis. Psychometric evaluation included factor analysis, convergent validity, measurement of internal consistency, item-total correlations and data completeness, descriptive statistics, and the determination of floor and ceiling effects.
Introduction
Endometriosis is a chronic disease, characterized by the presence of endometrial-like tissue outside the uterus, often causing pelvic pain and infertility (Giudice, 2010) . It affects 10% of women of childbearing age, with an estimated 176 million women affected worldwide. The associated symptoms, including dysmenorrhoea, non-menstrual pelvic pain, dyspareunia and infertility, impair women's physical, mental and social well-being.
Health-related quality of life (HRQoL) is a multidimensional concept encompassing physical, psychological and social aspects associated with a particular disease or its treatment (Guyatt et al., 1993; Jones et al., 2001) . Recently, several studies have demonstrated the reduced HRQoL in women with endometriosis (Nnoaham et al., 2011; Simoens et al., 2012) . However, these studies used generic questionnaires, with different conceptual frameworks, scales, response formats and scoring systems (Nnoaham et al., 2011) , making it difficult to compare their results effectively and draw conclusions. In addition, the psychometric properties and internal consistency levels of these generic questionnaires are not well established for the measurement of HRQoL with endometriosis (Jones et al., 2002; Vincent et al., 2010) . For example, the most commonly used instrument, Short Form-36 (SF-36), correlates poorly with pain intensity and is compromised by the use of medications for endometriosis (Abbott et al., 2003; Marques et al., 2004) . Furthermore, problems unique to endometriosis, such as infertility, are not always addressed by generic questionnaires (Neelakantan et al., 2004) . Therefore, there is a need for endometriosis-specific instruments that can produce better clinical results and more meaningful changes to the patient's lives.
The 30-item Endometriosis Health Profile (EHP-30), derived from in-depth interviews of patients with endometriosis, is currently the most reliable and most thoroughly validated questionnaire for HRQoL measurement in women with endometriosis (Jones et al., 2001; van de Burgt et al., 2011) . It exhibits good reliability, validity and interpretability (Jones et al., 2001 (Jones et al., , 2004 (Jones et al., , 2006 , and has been recommended in HRQoL research on endometriosis by both the American Society for Reproductive Medicine and the European Society for Human Reproduction and Embryology (Vincent et al., 2010) .
In mainland China, the HRQoL of women with endometriosis is a growing concern, increasingly voiced by health professionals and patients alike. Thus, a well-validated instrument is needed to accurately and reliably measure HRQoL in this patient population. However, to the best of our knowledge, no such endometriosis-specific HRQoL instrument is currently available in mainland China. Thus, the aim of the present study was to translate the existing EHP-30 from English to simplified Chinese and evaluate its psychometric properties in the context of mainland China.
Materials and Methods

The questionnaire
In general, the EHP-30 consists of two parts (Jones et al., 2001 ): a 30-item core questionnaire part, applicable to all women with endometriosis, covers five subscales (11 items on pain, 6 on control and powerlessness, 6 on emotions, 4 on social support and 3 on self-image), and a second, 23-item modular questionnaire contains six subscales (5 items on work life, 2 on relationship with children, 5 on sexual intercourse, 4 on medical profession, 3 on treatment and 4 on infertility). The modular part of EHP-30 does not necessarily apply to all women with endometriosis, such as relationship with children for women without any children. Response categories are rated on a five-point Likert scale (0-4), and items within each subscale are summed to create a raw score. Then, each raw scale is translated into a score ranging from 0 (best possible health status) to 100 (worst possible health status) by dividing the total raw scores in each subscale by the maximum possible raw score within the subscale and multiplying it by 100.
Translation and linguistic adaptation of EHP-30
After obtaining permission from the developer of EHP-30, the translation and linguistic validation process was performed by PharmaQuest (Oxford, UK) according to the guidelines of the International Society for Pharmacoeconomics and Outcomes Research (Wild et al., 2005) . Generally speaking, the process was carried out in the following steps: first, a concept elaboration document (CED) that defined the conceptual meaning of each EHP-30 item was produced by a psychometric specialist, and approved by the developer of EHP-30. Then, two professional translators translated the English version of EHP-30 into simplified Chinese independently using the CED. Together with one of the authors, the translators then compared their translations and consolidated them into a single simplified-Chinese EHP-30 draft. Then, two other experienced translators back-translated this draft into English independently. After that, an expert team including the translators, authors and the psychometric specialist reviewed the back-translations against the original English-version EHP-30, and reached an agreement about the semantic, idiomatic and conceptual equivalence of terms after a discussion with the developer.
Pilot testing in five women with endometriosis aged 36 -43 years in mainland China was carried out by face-to-face interviews. The mean time to complete the questionnaire was 19.40 min, and their responses and comments regarding the Chinese EHP-30 were summarized and reviewed and problems were resolved. Finally, the translation was proofread for spelling, grammar and content errors, finalizing the simplified Chinese EHP-30.
Overall, the original questionnaire remained unchanged except for two minor modifications. The item reading 'during the last 4 weeks, how often because of your endometriosis have you' was changed to 'during the past 4 weeks, because of endometriosis, you . . . (Please select how often)' in Chinese. And the item reading, 'generally felt unwell' was changed to 'generally felt uncomfortable' to adapt the instrument to Chinese culture.
Ethics
The study was approved by the human ethics committee of the Peking Union Medical College Hospital, Beijing, P. R. China, and written informed consent was obtained from all the patients prior to the start of the study.
Study design and data collection
This was a cross-sectional study conducted at the Peking Union Medical College Hospital between February 2012 and August 2012. Two types of women were invited to participate in the study: outpatients with selfreported endometriosis who were scheduled for a routine follow-up, and inpatients with laparoscopically diagnosed and histologically confirmed endometriosis. The diagnosis of endometriosis was not verified for outpatients by the researchers.
Participants were asked to complete a semi-structured questionnaire on demographic features, characteristics of their disease and the simplified-Chinese version of EHP-30. Demographic data collected included age, height, weight, education level, marital status, yearly household income and employment status. Disease characteristics consisted the intensity of pelvic pain and fertility status. Intensity of pelvic pain was quantified using the 10 mm visual analogue scale (VAS), with which the left extreme represented the absence of pain and the right extreme represented the worst possible pain. A score of ≤5 was considered none-to-mild pain and .5 was considered moderate-to-severe pain (Vercellini et al., 2007) . Infertility was defined as the inability to become pregnant after 1 year of unprotected and regular sexual intercourse.
Psychometric evaluation
(i) Sample size: the number of subjects required for a factor analysis was inconclusive. In general, a subject -item ratio of between 4 and 10 is enough to ensure stability of the factor analysis (Terwee et al., 2007) . In this study, a minimum sample size of 212 was required as there were 53 items in the EHP-30 questionnaire. (ii) Factor analysis: in the original development of the EHP-30, the developer assumed no correlations between factors, and, consequently, adopted varimax rotation. Thus, to verify the factor structure of the simplified Chinese EHP-30 subscales, principal component factor analysis with varimax rotation was performed. Items with a loading of 0.40 on a principal components analysis were retained for factor analysis. (iii) Convergent validity: we administered SF-36, a generic HRQoL instrument that has extensively been validated in mainland China (Li et al., 2002) , to assess the convergent validity of EHP-30 in the first 168 participants. We hypothesized a significant correlation between SF-36 and EHP-30, regarding the following subscales: EHP-30 pain subscale with SF-36 bodily pain and role limitations due to the physical subscales; EHP-30 emotions subscale with SF-36 mental health and role limitations due to emotional subscales; EHP-30 control and powerlessness, and social support subscales, with SF-36 social function subscale and EHP-30 work subscale with SF-36 role limitations due to physical subscale. Spearman's rho correlation coefficient was calculated. (iv) Internal consistency: the Cronbach's a statistic was used to evaluate the internal consistency of each subscale, and values .0.70 indicated satisfactory internal consistency for each scale (Cronbach and Warrington, 1951 ). (v) Item-total correlations: to evaluate the extent of the linear relationship between an item and its scale total (corrected for overlap), the item to be correlated was omitted from the scale total. A minimum correlation coefficient of 0.40 was considered indicative of good item-total consistency (Gandek et al., 1998) . (vi) Descriptive statistics and score distributions: mean + standard deviation (SD), median, range and coefficient of skewness were used. Floor or ceiling effects were considered to be present if more than 15% of respondents achieved the lowest or highest possible score, respectively (McHorney, 1998) .
The Mann-Whitney U-test was used to determine the difference between subscales of the EHP-30 across inpatient and outpatient participants. All statistical analyses were performed with SPSS 19.0 software (SPSS, Chicago, IL, USA). P , 0.05 was considered to be statistically significant.
Results
Participants
A total of 336 women with endometriosis (109 inpatients and 227 outpatients) were included in this study, providing a subject-item ratio of 6:1. The mean age of participants was 33.5 years and the majority of our participants were ethnic Han Chinese (88.7%). Moderate to severe pelvic pain was reported by more than half of the participants (53.3%), and 41.1% of the married women were infertile. No significant difference was observed between subscales of the EHP-30 across the inpatient and outpatient participants (P ¼ 0.31 for pain, P ¼ 0.24 for control and powerlessness, P ¼ 0.87 for emotions, P ¼ 0.97 for social support and P ¼ 0.84 for self-image, respectively; MannWhitney U-test). Table I presents the demographic features and disease characteristics of the study participants.
Factor analysis
The overall Kaiser -Meyer-Olkin measure of sampling adequacy was 0.944, and the Bartlett's test of sphericity was significant (P , 0.001), indicating that the data were appropriate for factor analysis.
On our principal component analysis, all items obtained a value of ≥0.50, and thus were retained. Factor analysis confirmed the original division of the core questionnaire into five subscales, which explained 79.51% of the total variance. The percentage variance explained for each factor was: 31.00% for pain, 14.52% for control and powerlessness, 14.15% for emotional well-being, 11.47% for social support and Infertility was defined as the inability to become pregnant after 1 year of unprotected and regular sexual intercourse.
8.38% for self-image. Table II depicts the factor loading for the EHP-30 core questionnaire after rotation of each item. All items were loaded on their hypothesized factors, and achieved a value of .0.60 on the loading.
Convergent validity
As hypothesized, all the seven predefined correlations between EHP-30 and SF-36 were significant (P , 0.001; Table III ). The most powerful correlation was between the pain scale of EHP-30 and the bodily pain scale of SF-36 (Spearman rho ¼ 20.71). Table IV summarizes the results of the corrected item-total correlations and internal consistency of the EHP-30 core questionnaire. All item-total correlations (corrected for overlap) exceeded the required 0.40 for the core questionnaire (range: 0.62 -0.91), indicating good internal consistency for items. Cronbach's a for the core questionnaire as a whole was 0.97, indicating good internal reliability, and the accepted minimum a coefficient of 0.70 was achieved for each subscale (range: 0.89-0.97).
Item-total correlation and internal consistency
In the modular questionnaire, all corrected item-total correlations also exceeded the required 0.40 (range: 0.58 -0.93). Cronbach's a coefficient measurements ranged from 0.80 to 0.96 in the modular questionnaire. Table V shows the item-total correlations and internal consistency of the EHP-30 modular questionnaire.
Data completeness, score distributions, and floor and ceiling effects
The descriptive statistics and score distributions for the 11 subscales of EHP-30 are presented in Table VI . For the core questionnaire, a 100.00% of data completeness was achieved. No floor and ceiling effects were found for any of the subscales of the core questionnaire, except for self-image with a 19.64% of floor effect. The control and powerlessness subscale had the highest median (54.17) score, whereas the self-image subscale had the lowest (median ¼ 33.33). Only the control and powerlessness subscale was negatively distributed (towards ill health), and the most positive distribution (towards good health) was observed on the self-image subscale (0.61).
For the modular questionnaire, data completeness ranged from 97.67% (n ¼ 293/300) on the intercourse module to 100.00% on the work and children modules. were: treatment (98.25%, n ¼ 280/285), medical profession (98.95%, n ¼ 283/286) and infertility (99.13%, n ¼ 229/231). No ceiling effects were found, and floor effects were observed only in two modules: children (26.67%) and medical profession (15.19%). The infertility subscale had the highest score in the modular questionnaire (median ¼ 56.25), whereas the medical profession module exhibited the lowest scores (median ¼ 25.00). A positively skewed distribution was observed on all subscales in the modular questionnaire, except for the infertility module (20.35).
Discussion
In the present study, we used a standard process to translate and culturally validate EHP-30 in the context of mainland China, and then five criteria were used to assess its psychometric properties: factor analysis, convergent validity, internal consistency reliability, item-total correlations and score distributions (floor and ceiling effects). In general, our results indicate that the simplified Chinese EHP-30 is valid, reliable and well-accepted. Patient-reported outcomes are increasingly used as the primary end-points in clinical trials, including for endometriosis (Chien et al., 2005) . EHP-30, developed by Jones et al. (2001) , is currently the best HRQoL measure in endometriosis (Jones et al., 2001) , and recommendations from an international meeting suggest using EHP-30 as a measure for HRQoL in endometriosis-related research (Vincent et al., 2010) . Thus, in order to study and to compare HRQoL measures in China using EHP-30, it was essential to translate and psychometrically evaluate it in the context of mainland China. An accurate translation is the first step to assure the validity of research data. In the current study, we strictly adhered to the guidelines for cross-cultural adaptation of patient-reported outcomes (Wild et al., 2005) . Forward and backward translations were produced by two professional translators independently, and pilot testing was performed in five women with endometriosis to highlight any conceptual misunderstanding. After discussing with the developer, we finally obtained a semantically, idiomatically and conceptually equivalent version of the EHP-30 for mainland China: the simplified Chinese version EHP-30.
Our factor analysis confirmed the five-factor structure of the EHP-30 core questionnaire, and all items were loaded on their hypothesized factors. These findings suggest that EHP-30 has a robust structure in the context of mainland China. Our results also demonstrated that EHP-30 has excellent convergent validity, with good negative association between similar scales of EHP-30 and SF-36. As reported in the original study (Jones et al., 2001) , we also found the highest correlation between the pain subscale of EHP-30 and the bodily pain subscale of SF-36.
With respect to reliability, good internal consistency was also demonstrated. Cronbach's a across each scale were comparable with the UK and American settings (Jones et al., 2001 (Jones et al., , 2006 Jenkinson et al., 2008) in which the internal consistencies were between 0.79 and 0.97. Moreover, 6 of the 11 subscales (55%) met the minimum a value of 0.90, indicating that these subscales would be suitable for an analysis of patients at an individual level (Jones et al., 2006) . Similarly, item-total correlations exceeded the minimum accepted correlation coefficient of 0.40 for all items on the core and modular scales, verifying good item internal consistency for mainland China.
Data completeness was substantially high for both the core and modular questionnaires, indicating the acceptability of the questionnaires. The majority of participants had a college degree or higher, which might also contribute to this high level of data completeness. The data that were most incomplete was the intercourse module, which might be due to the conservative nature of Chinese culture. As reported in other countries, we found slightly high floor effects in the children (Jones et al., 2006; van de Burgt et al., 2011) , medical profession (van de Burgt et al., 2011) and self-image scales. No ceiling effects were seen, which indicates that changes in the worst status can be detected, whereas changes in the best status may not always be easily detected (van de Burgt et al., 2011) .
Notably, our study indicated that the control and powerlessness scale on the core questionnaire and infertility on the modular section had the highest median scores, and therefore the most negative impact on the health of participating women. These findings were also reported in the UK, the USA, Australia and The Netherlands (Jones et al., 2006; Jenkinson et al., 2008; Khong et al., 2010; van de Burgt et al., 2011) , indicating that experience of loss of control and powerlessness, and worries about infertility are the two most pronounced aspects that impair a woman's HRQoL with endometriosis. However, these scales were often overlooked in previous measurements of the health status of women with endometriosis (Jones et al., 2001 (Jones et al., , 2006 . Thus, it is important to use EHP-30 to assess health status in endometriosis-related research, and to place more emphasis on aspects of HRQoL besides pain.
Our study had some limitations. Firstly, the generalization of our results may be limited. Patients included in the study might not be representative of the entire population, since the study was conducted in a referral centre for the treatment of endometriosis, thereby leading to overrepresentation of severe symptoms of endometriosis. Thus, future studies with a more diverse group of participants in private or public hospitals are needed. Secondly, the test -retest reliability was not evaluated in this study. Although acceptable-high intra-class correlation coefficient for agreement was reached in both the British and Dutch studies (Jones et al., 2001; van de Burgt et al., 2011) Thirdly, we did not assess the responsiveness of the questionnaire. Jones et al. (2004) have found that EHP-30 is more responsive to change than SF-36 in a study with 40 women with endometriosis undergoing conservative surgery. However, the relatively small sample size and short follow-up limited the strength of their study. Thus, further studies using the simplified Chinese version EHP-30 are needed to determine the impact of different treatment-related changes, including the minimal clinically important difference. Moreover, a selection bias might exist, since the diagnosis of endometriosis was not verified for outpatients by the researchers. In summary, the present study confirmed the five-factor structure, excellent convergent validity, good internal consistency reliability, high data completeness, and low floor and ceiling effects of the simplified Chinese version EHP-30. It is valid, reliable and acceptable for the measurement of HRQoL in endometriosis in the context of mainland China. Prospective studies with long follow-up periods are needed to determine the responsiveness of the questionnaire.
